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PROBLEM TO BE SOLVED: To form a silicon oxide film having a high breakdown endurability at a low 
temperature, by supplying to a silicon layer an oxidizing source gas composed mainly of oxygen atom radicals 
whose excited state is in a singlet state, and oxidizing the surface of the silicon layer. 

SOLUTION: A trench formed in the surface of a p-type silicon substrate 101 is buried by filling its inside with a 
silicon oxide film 102, and an element isolating region is formed. On the surface, n-type impurity diffused 
layers of high impurity concentrations as a source region 105 and a drain region 106 are formed. Besides, a 
floating gate electrode 1041 composed of a polysilicon film containing arsenic is formed interposing a tunnel 
oxide film 1031 , and on it a control electrode 1042 is formed interposing an intergate-electrode insulating film 
1032 . It becomes possible to form a tunnel oxide film at a low temperature, by exposing a silicon substrate to 
an atmosphere (550 deg.C or higher) where the concentration of active species having high oxidizing forces 
and optimum for oxidation is made higher selectively, in a tunnel-oxide-film forming process. 
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»ffl«-C**fls^*SSrS6<t: b"C^ s/77 BMfcRS: 

[0 0 7 5] *»^^»3»ffi^«5^»ff««o»5S 

^SHS, 5 5 0 t CS:i»x.5?a*tw*3V^ii*fSttaS:^' 

Ig^fit, ^OD^SfiS 5 0 £ C£®x.£?&St-:fcV>T 



[0076] ( i ) flfris&sietta&^'tf #H«*iKSiis 

[0 0 7 7] ( 2 ) gfflB**fi^aSr^tf»ffl«tt^^ 
[0 0 7 8] (3) AWBRiRSttattBftaeiR^Sr^-t-* 

[0079] (4) mmmmft&mtemmw^&mirz 

[0 0 8 0] *«^o»3«ffi^J:ix(i. K*SttaS: 
[0 0 8 1] ^P^(^i4iI^^¥iMMI 

mm^m^^nm^x^m^m^miti^x 

^{£<7)^ffi£Iim£^3X§ < ^'>&< £: t>fl^U-0B£ 

^LT»2^K{fcB5S:?Kfi8:-r5XSt. 2 oDSKb 

LTifflB^*f*:^*ffiSrKttS $ iir5 XS t S: 1 

[0 0 8 2] (l) <h fc^«t-»iS*v^ffiS:*6 

[0 0 8 3] (2) <h fc^«(OB£fcV^ffi£ra£ 
5XSS:5!^Aiii-5c 

[0 0 8 4] (3) irfc^t-BBSJfcV^lffiSrJi 

[0 0 8 5] (4) i: fc^«l£flB£fcVvRJ§£»| 

40 [0086] (s) Mmmfcm*m^\^xm^m&?> 
affi*«fflS^rsxatt«ti#Hft"e^kiB«:i»*-t"S 

Jl^-, BrJPiH^ I Mf-^tpCD iaEJLJ:Sr*rt"S^fc 
5V^^i?5^4aS:^tP*ffi#la«Srfflv^S 0 
[0 0 8 7] *«WO*4»ffi"Cfi, — aiOXSSr^ft 
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#>x^i$)Xhz> 0 

[0 0 8 8] »lRtf#4»ffifc#ttS»*lA^JMB 

[0 0 8 9] »l~S4®ffi^*5«t5»*LV^JfilB« 
[0 0 9 0] 

[9gi£(D»K<z>ffl$ffi] SAT* Hffi*#fiBb*^fe**^ 
O^Jfio^ffi (EAT* 3U£fl51Bi:^5) SrtftW-rSo 
[0 0 9 1] (SB l <£>3IJ&#16) m l «u #3&91<e>* l 

<7)|IJfi5FKffi(^^S E E P R OM^^^e U i?/WD^jHlf 
[0 0 9 2] eUKfc^T, plVJJnySSlOl^ 

r w h i/yf it<Drt»S:v' J ^ ^SftK l 0 2 (: J; 

[0093] ->^yiftiiio2[a?)i^$ixti 
■T-fBAS^vy =3 yisi o i <Dmma~£, y—^m&i 

n S TM^fctfcJI ^TfM $ tit V ^ o 

[0094] pMv-y ^>mmi o 1 .liu*. * 
^ra^ru^y v-y 3yi^&457n-f>f^- 

Mil 0 4 i ±tCI*^— h«ffiRMft»Wl 0 3 2 
^Ltny hn-/vy- Mil 0 4 2 tfs^ritSixT 

[0 0 9 5] SS^ffitcfi v y = ^BHfcM 1 0 7 dsJta 

y^^ h^-^^tr, ra— OA l R^oaittBSS:^ 
^"'y^LTW^ty-^ti 108. ^— M 
ffi£»io9. KW^tffiiio^ *th?ft, y— 

^i®10 5, 3ybP-;^-htil 0 4 2 , h> 

[0 0 9 6] H 2X1512 3 ti, BH<7>^^y"fe/^»3g 

[0 0 9 7] Jf N 112 (a) {C^J;5t-> pSV!) 
□ ySIl 0 1 <Z*8ffiM h U^fl 2 OSrJg/SLfc 

0»Jx.tf, SftCVDS^CVDMffl^t, v-y 
nyifbil 02taD h uv^-sti 2 0Of*|gi$£il#> 

[0098] m^m 2 (b) ^^-r<t5t-, pavj) = 
^mm 1 0 1 mx-ti. 5 5 ot©»fti:&* u^k 

i&ttto 0 D) «itf, l 2 0»IBB 

U mm 5 n m<Z> h ^A'SKUM 1 0 3 1 Sr^-TSo 
[0 0 9 9] gftl^l^SttlO ( 1 D) \c£Z>m 
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[0 10 0l**Mffim Kffc^iKfc LTN2 o 
EI4<7)BHfc3S«ra\ O2 NO^f 

10 [ 0 1 0 1 ] H 2 Oi^C^H 2 O 2 S^fi. Wx-Ji, 
ix?>^«»:«:^»^S2 1 4\cAtn, 1 

ESlh-t^fc^), fS2 14^)ffiP^f)^f 20 1^t 

[0 10 2] gttlO C 1 D) #J;LH — SHfc— 2 
HI (N2O) #^3:. ■7^7D-3yhn-72 1 
2 2 s y</^zf2 1 1 2 , Saif 2 0 9£riiL-C, v'U ^y 
SI10 1^ILti$f2 0lrtC8AU rco® 
2 0 3 35*e>Uil4-r5K*l 9 7 nmO^fc: 

101 ^et*&s^5 B 

[0103] rrt\ ^5^2 0 1 fa(Di±t}n, 

^J;f9Sll«lSiX, -WxifJ. 0. 1 To r r T-fc9. £ 
2 {ZXiXftfflZtl, MfLI-i. 2 0 s c c m-Cfc$ 0 

[oio4]Ki<[t mm^ut^x, -iwb-* 
^^^€r^^*tK^2 1 otcilU — BMfc— S3t!#*K 
^i^ALTi^ Mill tK^— IMk^*^^^ 
30 3ffift*8t , 9Sfe<o 

[0105] O ( 1 D) ^W^iLt, -8tffc-a 
3R#*<Z)ftfr 9U:BSf#* (O2 ) &/Bv^-cfc&v\, Wt 

0. lTo r r, ifWI^tlfl 2 0 # £ U v" y 

[0106] vy =3^s«i o in f^fl t-^ — 
2 o 7{zx vumztiZo o ( i d) icxzmtioMm. 

40 [0 10 7] -cOi^^^^g^ffiV^C^tCj: 19. 

[0 10 8] t**OS?*>^7X-^SfliatCOU>T#x."C 
[0 10 9] U*»U BtibWttSr^^X^IB^fllErti: 
50 offiift««»ttisffi«^K{l:-rs^-e»* u< 
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[0 110] Kft«*SS:^9X^»^««^*e>5>(Bti-tt 

^K<OtR«tB&ifcS*tS3&s, ^9X^?§4=«ttT*«£b 
[0111] iMbWBEKO C 1 d) *«tl&i-6fc*^ 

^■StvS^^SrO ( l D) tcjaei-5*S:^H"t- 
[0 112] 0 3 (c) {Z^jk-rXo^, 

y^y ^^fll^{SJEc vDfe^fflv^r 6 5 o^s^^r 
xjfc£B u i^t^- MiMisi o 3 2 

tLt^ftSR, nyhn-;^-btil 0 4 2 

# y V 3 h v-^BHfcK 1 0 3 i £:KJ&f£ 

[0113] S3 ( d ) (C^-T «t 5 t-, ^JP^6®;IE 

4 0 k e V, K— X*2 X 1 0 15 cm" 2 <D%tftX\ tf— 
YWmU%:~**? t bTStE^ffi^tttSS-Y^^SritAb 
T\ y-^S«10 5*5J:tfK^^«*l0 6S:8S 

«^wt-^-rSo S3 (d) tc^-r*?^ 

[0 114] ?fe^ % 03 (e) tc^-TJ: 9 V— *M 
Mil 0 4 2 ^^£&5fc£>^>-^ A-£r 

[oiis] mm-, ms (e) iz^-rxo^, mm± 
t\ y-^ino8, hmsiaisi o 9, kwt 

yfgl 1 0 IrMt^c 

[0116] *mmj&n<o%&fcft^xm&i,tz**v 
±^(Dh^^/^mitm^. mmzmmmn^mwtM (t 

[0117] *fiD*SS, m 5 tc^i" J; 9 tC, *Hjffi^lfi 
(D^S (O C 1 D) Wtit) SrffiV^c^cOS iSfi- h 

^frffltm w—hmtm) h is (a) ) it 

(o ( 3 p) *{fc;, ttfllttXKfc) *fflv^fc» 

i StR- b^/UKflsBlffE (0 5 (b) . 05 
( c ) ) j; 5 ^Itfcot Qbdt>, 

m (o ( 3 pmt) ) {cx^onbtitcb^^^mitrnx 

[0 118] cttfcott*rt:. »ffc*#ffi<iMfcfc:#* 



[0119] mfcm&*m&m^7LZ>t, m\Mtm 
u ^y^vsffi-i«fffi^v^s i-s 

[0120] SWfct::*?* b^ffif£«£ ttii, 
±[p]#^t°> (T) bTm%xt°> (i) t*s*t^*o 
T^5fc«>^ MMt«rt<oi£*«>S i - S i 

10 v\ f£i£.m±ftb bTom^fcfVM-T-Scs = ooHSI 
JS^dS»*bv\ 

[0121] ^JS J f-t-^»l^^'rv^2 P fL 

[0122] <&mi L mw<Dmmw^&^*^—< 7 > 

m^m^&^zk, O ( 3 P : h^l/'y h-P, s = 

1 ) % O ( 1 D : v'^V'S/ h-D, s =0) , O 0 
20 SiV^UyF-S, s =0) , —tftSo 

[0 12 3] S, P. Dte, BfcSfH^fetti: Lt^tft 
^<7>;£<KJF?-Sl = 0, 1, 2^*ffi1-£ 0 ?*3fc<£>ifcSf 

P) (D»«as*t>i*i<, IMbKJ:!9*»ftO i 1 D) *3 
£150 C 1 S) CO^j*^?E^tC^IJffl^^Tl>^V\ 
[0 12 4] O ( 3 P) fi s = 1 "Cfet) , 2fic7)«ffi^- 
t c >^v^^L^Ji^]# (T T) fc5vM4Tfp]# (i 
|) -?£>5o bfc^oT, Si-Si : T 

so I) KA9&^K:<<. H^^iB^^fcSo 

[0 12 5] r^LtC^b, O C 1 D) C 1 S) 14s 

= 0Tfc^ tt^co^t^^rpi^^^f^^bTv^^ 

(ti) „ Lt^oT, S i - S i (ffim^f- : T 

1) CA9Mn<, K^^SfSbv^o 

[0126] ^t5!lfs^4as:fflv^sB^^fc:*ffitc*3l^T. o 

C 1 D) *5j:tJfO C 1 S) o>J;5fc, s = 0 -e*> !9K{k; 

40 [0 12 7] tt*(7>K*7^/WcJ;Si8ftT-*4. »>fk 
^3^»£«K3lf .tOfiiSv^so C 1 D) e t^9{&v^O 
( 3 P) £S o*: 0 r^f:^ 0 6 (b) 

[0128] »{t«oie^t;K' : f i ^*3VN"c, 

h5yW h t ft Si- ^>-0 • (Djztttes 

isxmnztiztK -tib<n—mttfrfcxm<tm^i<z. 
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[0 12 9] rtUcatU *30fe^ffi"CI*> 16 (a) 

If-BiC^oit^S i-S i^(DO^(D^A^mX< 

s i • ^-o • 3&s»?BSix5r fctci <9 , StfbBSofl* 
3fr&s£<9»:«£fc!K ««fcrfB*l«W s lR]JtU BMbR<0 

[0 13 0] O C 1 D) IMfcfc±5»{fcffl!-TJfi 

[0131] mi£m<DMfo 301il @7 ( a ) f^^T 

^77^3 1 2 J ^2ig^^^^iy^ P 3 1 laSfcSo 1ft 

^^^T^t-^, H!7 (b) BHt;« (O O 

d) ) \$mtm*&mm^faco^tebi?m* K^fa^fc 

i D) n S i O2 rtKJEttfflKift&U S i - S i 
{CO ( l D) ^AD52^ v^y = lJEWJITo 

[0 13 2]j*«)i:J>ofc^f^3 11, 3 12t 

S i - S i g^^r 7 J: ^ # < 
£HL-Cv^fc£>, O i 1 D) laotWClftS 

[0 13 3] t<D— jjX\ ¥14#B3 1 3<Df&flLmT 

#c<os i m^mownkte. m*-&o ( l d) m&<D 
^^3 i Axm^mcmnvn 

[0 13 4] BMkRdSfcss^^iKffS-efiRfti-St, 

o ( i d) oasaiSKiijiiu ^ax«±f*iwi:ffl&a s /* 

W^»«L<*oT, O O D) ^{b^t- 

[0135117 (c) O t^) OgSffiSS* 

*t?*{fc;adS««Ufc«1l8S:«EiS:W^"r. »{k«W:0 

C 1 D) ^itAi-S®H^^L^^SL^V\ ^HbBIS 
S3 1 7 (C00[fbds*>5 t. Z(Dm&(Vfcfc^O ( 1 D) 

M3 1 5f:Mx.(i^ry^3 l 6 i , 3 l 6 2 . 
3 1 6 3 ds?KjS;Stt5o 

[0 13 6] Lj6»U »{b««ffic0Daifb^2JS J ?-Ji«± 
tfcotk 16 1 . 3162. 3163CO 

iSSfiijs^-JiWT-cfcSa fc-tffcfc. mtfBHtH* 

mox-Ty? 3 1 8 1 , 3 182^bO C 1 D) ;& s §lJiS 
i-SJSHfi^n^ixRas 1 9 1 , 3 19 2 -cK^Stt 



[0137] o c 1 d ) mitrnzmmm^mmm (te 
[oi3 8] o c 1 d) mkfc£oxmti&<oftmiB:& 

dSjgS«5fi^ttofc<0(4. O 0 D) ®£{bt-£oTg^b 
[0 13 9] IMbK0>*ffiiE«a s * aiiJZEU^JOK^FE^J 

[0 1 4 0] O C 1 D) ^ S i - S i&^A^iMi^ 

ttsi, si (100) m&xxf (111) stsi 
20 02 <h^®^o^Tj^^L^-rv\ 

[0 14 1] 1" ft 12 8 (a) *5.fctWa8 (b) \C 

~<DS i»C»LTS i O2 ffl!|<7>OiS J f : ^«'&i'So 
[0 14 2] rnfci^ia^^^ffi^^^y^W^fi^Jt 
/Tlt^^ |7^lt#®^T7^3 16i , 3 
1 6 2 . 3 16 3 (7)— #[)-e£>5o 

[0143] @8 (c) Si0 2 /Si (110) 

o S i 1 t S i 3 , S i 2 £ S i 4 fS. 
mZJW^m^hZo O 1 , O 2 , O 3 S i - 
30 S ilS^HO C 1 D) &7<V&AsXB&VitWm&?F 

i-o 

[0144] Si0 2 /Si (110) Ifffil^fi, 2 il 
9<^b^£^&£ (S i 1 - S i 2 , o 3 -s 
i 4 ) o i^-fttt, ^Dicov-y ^ySHI^s iJS^i? 

feSo ^^S i [cfe&-rZ>S i O2 fiiJOJSiF-^. 

S i 1 <D£ofr3m<OOm*t]fg&\s1tS i JEW, te* 

[0145] si 1 - si 2 ^^*Si£-r^orv>s 
ra— AR^flli-eSlSi-ss i 3 - s i 4 m&nom 

[0 14 6] O i 1 D) ^«fc5Kftt?fL OJS^^^b 
K-SSIf-ffi-Ci&T S i -S i ^tcA>9iAA/-rS i - 
O-S i^Sr^-rS^T-, fBCPb^t^ (• 
S i S i 3 ) I4«*L-J\ IMbK^t-^RJC^S i -S i 

(KiM, os si -si 03) taw 

[0 14 7] Pb^Pftt^S^^tV^ll (ESR) 

«-<t ^ifiaystbSo ^*^^bK^o ( 3 p) mtm 

50 T'libiltPb *^3&S, O C 1 D) mitmXteFLbtite 
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<&ofc 0 

[0 14 8] »*S?Lf4. *JW» J ? a »*»^j»*if^ii5 
jc^/u^f— affiftOfigSttCioTE' (0 3 S 

i • ++ S i Os + e") Pb 

O ( 3 P) BKfcffllT-te, »«-«ftfi§JH-^J:<9 E* vfW 5 

mmztifrti* o c 1 d) -x?tt«iis*L**>ofc 0 

[0149] O C 1 D) iftltPb **iVS>E' ytp*t> 
asjL&ixftj^ofcrfctt, O C 1 D) KfUKf^KBasfc 

^fxtt, i99i¥) o C 1 d) Kft-cti, vy^vs 

[0150] O ( 1 D) K{kIKS:«|f.Sb* h^^* 

(mosfet) co^— H6>fbffit U ■tftf*-* y to 
[01511 o t 1 d) mtxn, ^^mwi-mt 

R#ffi-es i-S i ^Pfl{COJS^^*«t< Af9 5i 

[0152] O ( 1 D) Wtftn. 
3 S i -HlS^i^A ^9aA^ N £ <£>flSl^ 30 

S i -O-H^If £f^^£>*9, C^^^ttft 

[0 15 3] m\M^<DS i -Hg^/j\ S i -O-H 

fflZ-H* tfefj\ SPB, Jb*S, Extended Abstracts of th 
e 1995 International Conference on Solid State Dev 
ices and Materials, 264-266^° —>* {Ctj< & ixX \s ^ Z> 0 
[0 15 4] 0 4^Lfc»fk3g«rt<75'<— -XJE^fifS 

[0155] o o d) jEJW<z>#;*a<^>y 

OSJfcSr«JfBIU O C 1 D) tasi/y n v»g^g£{t: 

T<^£aas»*iA\, — *\ — mt-mmtfx&t£<Dm 
[0156] u^&ttai*, ^kK^^it 
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[0157] **jfi»?«-efflv^o < i d) iraanc, 

o c 1 s) m^-^^^&^ms = o^<dx\ o c 1 

D) tP^i^ffi^S^ 

[0158] ^mmmmxi^ —mk-mmtfxfrbo 

( l D) ^Mt^t^CSSl 9 7 nraCO)fe^V^c 

So 

[0 15 9] 3tibjE^J:Sffitt«^SJSo5S«fis 

aagfta*) x ot»iK»rffi») x (Jtosttaasa- 

ofcfe^i^a^^fi&^ffitta^oi^Sb^i: 9 A^ 
[0 16 0] — £\ *>5ffittaS:^i-5«:«)0*^3a 

wesd ^A#fmi^ *<z?etta^i««*-e#fc^« 

[0 16 1] —Bfcffc- fcO O D) a* 

5ttggjSN 2 o + hv->N 2 +0 c 1 d) mm 

«ft3 4 1 nm^T^iSfT-r^o ^(DmUJtCD^jV 
— -Ci^N2 0 + hv->N 2 +0 ( 3 P) tit^pTtgT* 
«>5, O C 1 D) tth\^0 ( 3 P) fc£jSL»5. 
[0162] O f 1 D) 0^^«rfl5«>5(Cfi, *® 
®^iSN 2 O + h v^N 2 +0 C 1 D) ^M^^^IX 
5t?Ti'S «t 3 t-, 18 5 — 2 3 0 n m(D^af^lO®J 

[0 1 6 3] O C 1 D) 18 5 

-2 3 0 nm©figgim ®J®*^S^±g^P t t h 

[0 16 4] — itr, r«S«Wt*o ( x D) ds^ric 

-rz>&^$hm< KDish&ytxh, (m&yt&m) x 

O ( l D) 0»«SrflS<i-53b*^»ett5o 
[0 16 5] *j|Jfi®ffi-e(4 % I6e^;^^;ai2 0 3 

«*ffiiE#oatta»«&K*Tt>Av\ ^^c, r^L^ 
«I2 0 3, 2 0 5S:»fflUttfiV\ 
[0 16 6] »«(cJ;orK*7^^S:?gfiB;-r5JSHsF 

(O3) , -^{b^^ (NO) , (N 

02 ) , (H20) , ^mit^m (H2O2)? 
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i\ Wixfi. @4tv^2 1 lia&BB 

1 1 H *3<tt/2 1 1 is SrBBtt. 

[0 16 7] rtL^lBslsf^^^^^X^Siaatp^o ( 
1 D) C 1 S) mfe&M&bZfctb, RJS^ric«!iSr» 

4>ra#t isXMf&ztiz>k&t>tiz>wtm&* (02) o 

agSStt^o fc5iM*#H«*K*<#ffit-£t% 
fcfcixS, »*JDK^aej£»lfio ( 3 P) ^O ( l D) 

^o ( i s) \^mmrr^^mm<D% (iio#s) t 

(Dir^Oa (a 1 A g ) , O2 (b 1 Eg + ) 2rO 
( l D) C 1 S) t:®gf5x^/i/^-^SoSfi 

fSHo3t«rfia*t-rs (mil, hi 2#hb> 0 fcsw* 

^±co J: 9 fc«S^3te*0WH ltt^\ 
[0 16 8] *fc, i9^f), iSSl 3 8 nm^fe 1 7 
5 nm<Z>@jg3tT?fi. 0 2 ^b±tUTO ( 3 P) tO 
i 1 D) AS^SttSo Stfil 1 0 nmfrb 1 3 8 n m 
-ete. i^lTO ( l D) . O ( 3 P) , O C 1 S) ^ 

MShSo SEfiuoHTm ±ttto c 1 d) 

tO C 1 S) ^SJKdtSixSo Rftl7 5nm^ 2 4 3 
[0 16 9] SgSfW^^^^ ^fc°yti L ts = 

0 xx 9 ^^^^-^^v^tta^#btv. m*aBHt;K 

[0 17 0] ^Hti-5Stt««rJ: !9 51KWtcia5»«-e 

5t#x.^*i£0 ( 3 P) ^O C 1 D) C 1 S) \c 
Bb&1rZ>tz#>s Sfi6 2 0 nm«T^t£0U;fcii#iH2 

1 9*fcf3#ilS2 2 O^&fiBWLttSv^ 
[01711 09 36»feEll 2l£f3 1^K«fc£®JjeifcR: 

[0172] gMbf-#* bv\ * tr^iT-IS s - 0 cos 

tt@ (O C 1 D) . O C 1 S) ) 13, O ( 3 P) cfc^iS 
v^^df— tftlfi-CfcSo ~(Dfzbb, #BSC*co{t!ico;tf 
*t<7>«3S*£a s K^t, 02^0 ( 3 P) fc£f^3fc?£ 
L^i-v\ flfeo5^^^t<7?«g8JcJ:Sc:tL^etta^ 
*SS:l»ihi-5^fe. *H«EE*f*«iai 0 T o r r 

[0173] #H«JE*!6S 1 0 T o r r &Mx_Z> t , O 
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C 1 D) ( 3 P) iSKJSO O D, 3 P) +O2 + 

[0 17 4] ~cOSJSfi3^RiS&cOT\ EE^^rte< 

fe^v^it/y^/^tt^o ( l d) coo ( 3 p) -co 

[0175] ±mvtcmmmTZ^%ft^-<vtfx^tt 

\t\ ^<^m^. ^rft^frhO ( l D) ^O C 1 S) ^il 
P) SrO C 1 D) [:igt5f:^ SS6 2 0 nm^T 

[0176] 0 ( 1 d) \^mmw^"7 ;v<Dm^^m 

107^0 ( 3 P) ^5fefSb^i-v\ O C 1 D) dS^E 

0 d) aso ( 3 p) 

20 ^#*^^/3^£^t^»£LV\ /5^0 C 1 D) *t 

[0 17 7] D. L. Baulch^u Journal of Physical and 
Chemical Reference Data »ll#2*327-496^ (19 
82¥)K«fc5t, tS^O C 1 D) «^fflV^tbT#fe 
»5R^f^ (O2) *3 J: (Os) -eti. O ( 

1 D) £rO ( 3 P) ^SS-itSSfSO ( 1 D) 

O ( 3 P) 4-products. M = 02 or O 3 . Productsfi 
MCOMftg^^tO OifiaE3e»tt, 2 9 8Kl^tt 
30 tl^ftl > 4X10 " n cm 3 molecule* 1 s _1 ^o 
«t 1 . 2X10- 10 cm 3 molecule 1 s 1 "e 

[0 17 8] lf:^ot, O ( 1 D) ^rO ( 3 P) Mifc 
^^^RjS^Iffl^XlO- 11 cm 3 mole 

cu 1 e- 1 s- 1 J: f9/h$i^^^Sr±*»ia«^^t- 

fflv^ti, o i 1 d) »fl[^fie3Koo2 #ls^fc^v^^^ 
[0179] J^±(75^ff *mtc-ttfx t ur. 09x.fi, 

40 — BMfc— (N2 O) ^f^^fc^o N2 O^tCcfcS 
O (! D) COO ( 3 P) — (Dtkft&fcm&JimX. Ba 
ul ch^ia^HXlO- 12 cm 3 molecul 
e - 1 s - 1 *S"Cfe5 0 

[0180] ^>m^(Dmitxn, mtm^^tm 
o C 1 d) fcisit'fb-e^. «?{t;iRoi6{t#iaa«iJ*® 

^^^^tT<t5tO ( J D) ^^L, 7v?*^IS35 s 

[0181] Jtizeco J: 5 O ( l D) SXft<Dtf 

50 ^®ts®t cosj^^^Jb. o (» d) t^i^^bco 
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[0 18 2] Z<D£5t£i&mz.WfZO ( x D) <Z>BHfc 
Krt^«A«£**jr*-*£* O C 1 D) (c^^S^ 

[0 18 3] O CD) SfhiaotM^tiftl 

» J fbK<^*afi1il*a2. lg/cm 3 "CfcSo — *\ 16 
{bK^«*^i»*<c^«8*r^«fi(i, H#xgfMfc3£*<7) 
^X*mK<0&&-ZtbZ>^<D2. 6-2. 7g/cm 3 

ft i: o t M ^ ^^.IM^^Sit , 2. lg/cm 
3 7g/cm 3 $kT<OWmtt£Z>o 

[0 18 4] ffiu&omBtte, Mitmfimj&isthtzmM 
t mtm* ? y m^- * ^ ^ k <t ?> *j« l tss ton. 

ffcW<Z*Elt£r#g>5#ffi;& s * Wx.fi> Hasegawa£>£>.Jou 
rnal of Electrochemical SocietylSB 142^ 1^-273—28 

2^ -^(l^95^)^*3v^■ra« : s^^■rv^5 0 
[oi8 5] ^xa^T^r tfrb. *nffi&m<om 

m-tz>* -rt£t>-h, h ^/nfeftBt i o 3 1 <omm^ 

2. lg/cm 3 £VM<2. 7g/cm 3 JL^TT'fo 

& 0 v- y = >-s^ ioi^ >*^mtm 1 o 3 1 t ^ 

10 3i B«Wa s feiFB*ifi£*1-5«> 
[0 18 6] S*IS : ?-7v ? #A'3&S h^^tftSl 0 3 

m£AT<Dm&X&>& 0 

[0187] s^M^mmvtm^mmir^jjmt it, 

Ll^StMlO C 1 D) ;fc>£l>*0 C 1 S) t*. l^tV 

cor* (TA) ^WK»a»fc£#5*;£f*'h£^ 
[0 18 8] ift(^L</^>&ttiO 
( 3 p) (is = i-cfcl9. 2{goflill^-o^ tr^dsv^ 

[0 18 9] U:^ot, rfrfc^Stea^tf^X 

3Efl:«r£(tfc^o C 1 D) C 1 s) offl-S^ift < 
[0 19 0] r©i54, m^^fvSr^i-Sffi^-^K 
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^tcj:€)*^]^{t:f^. -yaf^y-Wy^ (Stern- 
Gerlach) 0|£»£ tfrl/tV^o 

[0191] mmzxzm^&mftJifato&ikn* 

[0 19 2] ffjx.««^2 0 4**:fifflS^2 0 

10 ^T?fc««^T*fc&l\, 

[0 19 3] K±^fc<fc5^*lll&^ffi^J:^x(i. ^ 

[o i 9 4] *mi<nnm&mfc&^x, o o d) <d 

i7^/VO ( 3 P) O C 1 D) irtt. v'ysi'O 

»<b:^^asft#ttd s a<cs 0 o ( 3 p) co^fb^^. 

30 [a*. &%:<DO ( 3 P) J;9SJCtt2 s iB^O (* D) £ 

(C^J-L, ia«iS5 5 0U8x.5^ O ( 3 P) 
tea*** 15 . ^fcWo«ft»«*ttlRl-b3a*dS3l5^^» 

40 [0195] ($52(omm&m ri:*«mo*2^ 

E E PROM©^ y -fe/K^Kig^fetr. 

[0196] **jfijei»»«5fi*«fe* s SB i (ommwm t 

[0197)813 (a) <£>XSt*EI2 (a) ^Xg^r 

S§^CVDS$:fflv^, v-y = ylMl 0 2\z& V 
so h 2 O^^as^S^iZi^, SI^BISrfT* 
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9o 

[0198] W:@i3 (b) f;i*i-J:5t^ #Jx_fi8 

^Sffil 0 1 &#J;Ui3 O^MBSLT, ->!)3^ifil 
0 1 (Dmm^JW- 9 n mCO b >-*/MgMfc;R (Tift h ^ 
/HftffcR) 1 0 3ia Sr^J5jc"t"So 
[0 19 9] roi63ll7^/K-J:S»{l:(i. ffilx-li, 

[0200] mm?^xM$. &m (o 2 ) #*cQjsiE* 

x_fi, iffifi 8 0 0 s c c mWl**^ £*^ff 2 0 1 ft 

tc^Au cco^^^^^mm®2 o 2^<to-cBbje 

P^^^fi^v^n — f-£ 9 pl^y =>-S4Rl 0 

[0 2 0 1] nt% 201 rt(DjE*(iS^*t- 

•fcDffiiJWSft, WiH 5To r rt$)^ «3ti 
Sfnfif^-^^^o — zi v 112 7 iaotas^ 

3V fflx.fi, 8 0 0 s c c m"Cfe^>o 

[0 2 0 2] £?£L<fi. ftSlSi: tT, 

#^»fig2 i oiciiu ^i^^cai^Attp 
[0203] p ii/ y 3 >Si lout ffixifi, t - 

[0 2 0 4] JSfcfcEU 3 (c) f^i" J; 5 pMi/V 

n^iii oi^ fflxifi, 8 o ox:<D?&vmo 
C 1 D) #l^ttc, ffJx.fi, 6 oftmirzhlzX*), 

h^/HMbKl0 3i. ^SffU IIJ? 1 0 nmCO h 
^/*ftI10 3ib *Mt5o O ( 1 D) 

*-e<£>BKfcf** fflxifi, mi^lfe^ffitra^fi 1 ^ 

[0205] * i <nmmwmxmm l^h 3 

(c) 3 (e) cOXSir^^^XS^Sr. EEP 

[0 2 0 6] *iaiS?KlB(0*ft^ffio-C»5fiLfc^^y 
EM) fc<fc«9«»]U ^MX^ax^it 

[0207] *<n&^ mi^mmMmtrnm^. *m 
mmm<D3>& co ( i d) mt) &m^izxk&<o*sy = 

^S«- b ^/^BKbR^ffif*. tfcSfc&ft (O ( 3 P) 

^^{kKlSLffi.ttJt^a-efcofco Qbd 
fc, (o ( 3 PMit) ) ia^Wch^ 

[0208] m?>oje*{*, Kft*^»!<»<t;ica : * 
Lt^fsttao c 1 d) «*ftta^h^>/« 



Ri03i. OBfeWcfflt^fcr £fc.fc!9* ffBdsspSfb 

£ tl, b ^^BWfcR 1 0 3 1 a <DWL%&W[&fc * 

[0 2 0 9] *HJfi?BllBfi. »fbfc#*b^Stt«o ( 

1 D) <Z5»a«S/h£<, b^/l'KflsR^/Si&K^iB 

U r*x£rO C 1 D) 

[0 2 10] fc*3. *3SJfeJgffi-Cfi* TSBb^/HMfc 

{kBH\ ^fi^a^we tBtffcRSHSMLTfc 

[0 2 1 1] Ttt^^SHfcRte* fflx.fi* 03 /o 
20 2 ^7%<Dyt*S^tt#X&*>'T4'f—X*Mf&l,. ffi 

x.«9 0 osttiitvy ^ysiss^> 011*. a 1 

#ffiSU£^?^ PRtfl OTorr^U K^tl^^ 

[0212] Tm^mmtmn, ffixitii 0 0 o°c\cm 

jRb^i^y =3^£fi«BSr, fflx.fi3#[ffl, mfficoS:^ 

ROJ¥St^Jx.fi8 nmi:n o 
[0 2 13] T»we tBHbRfi, ffJ;ifi9 0 OSt- 
30 Mlt^^^lftSi^, fflx.fi 5 #IH, ^J±cotK 

{bRc^ff* fifflx.fi 8 nmi:t5 Q 
[0214] O t 1 D) #H^*T^S^tl,5T^{l: 

[0215] (JB 3 O^ffi^) ^ 2 O^ff^-Cfi. 

»*^^*^o ( 3 p) ^IM^-csoottUb 
R«:J&*U l^HftKSrSblcO C 1 D) HftitcJio 
racK-rsfflSrSfi^fco sootoo ( 3 p) 

40 ii^aoTMLt, o C 1 D) f^J: «9acSi-5Hfrco 

*<^Uftie{t;R^*rL. Qbd (*6»5S«f=:^5*"efi6^ 

^ot, 5 5 O^^gX-^^a-CCO^T-fi, O ( 
3 P ) £|^Tt>. mtf&<otbW&ffl8i&<D\*\-t3h&& 

[0 2 16] *»3<0*lt®ttTff4. O ( 3 P) 
t5 5 0t:*a^*^"ro^kfcj;5lll6^ffiSrlftM 
50 i*5 0 
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[0217] O ( 3 P) %m^2>Wtik\'&&1&MM&5 5 

P) coKJStt£Stf>, d*o(£«ie{b:(cj;S^btt^J«S 
£»SJ1-5fcfc^ SSW6 0 0t:^8xt9 5 0 

[0 2 18] BUIt (O ( 3 P) 

m^m^tLmt) t^<onmmt (o 2 &wt<t\zm^ 

14il »*6nm^)it{kBt^fifcJwS-r5«PlBS:*U"C 

5 0 t^M7 o o~9 o o < c<ovm~e 1 7i?%'i'3t<k<o 
jytifftmrnikz vm<mnv. o ( 3 p) ^sei^ds* 

Mfb^5 0 ( 3 P) (^{b^teT^LTV^o 

[0219] ii5(t ^^BKb (o ( 3 p) %m 
fc^fb) £-c% ^f»Qbd mm$LM^mz>^xm 

[0220] nt?, 7i?$/i>ffikte* mz-ts* m&m 

2. 4 5 GHz. ffl;£2 0 OWOW^njfc&tt&ffiJE 

tfSTorri Lfc 0 RAMMt^ ffJA.tf. 9 0 Ot, 
[0 2 2 1 ] 8*7^*^0 ( 3 P) ^iftl^^T? 

s&iMbK/vy 3>-JU?-ffi^ri<;«, »^MSri»*i-5 

[0 2 2 2]Sl7^;VO ( 3 P) Srffll^-CJ^fiKStt 

^/^W9 3 0t, 5Torr, 1 gltt 
^9 0 0t, 10#"Cfc5o 

[0223] mtm?>m&tem-£33fa^tti,x&ik-tz> 

/to 

[0 2 2 4] ^^A-g^bBrcil BMbR/£«#BffiS 

<^)«fc 1 1 nm^iOSS^ 2. 3 8 6 g/cm 3 t 



8 0 g/c m 3 T + &ofc 0 

[0 2 2 5] }R»^BIttiMkll!l^«*a 2 . 3g/cm 3 
ffi*!6 s tSE*3i2. 4g/cm 3 T*fcf9. BKfcRtf>RRj& s lft 

8SMfc««fc t)J»^T?feSr. ill ii5(^^Ti^J: 

10 [0 2 2 6] ffiO^JS?gffit?ai-<fcO ( l D) BMtdJ: 
MTL&MUXte, O ( 3 P) ^b-Ct>T±fi»^K^>3S:# 
[0 2 2 7] TttBMfcBSi: tt, 1 0 0 Ottr 

jpuaufc^y ^^mmmmz. m*.^ 3#ra, nm<o 

[0 2 2 8] SfcTffiKftWfcb'C, WM9 0 0tt: 
Jpjftbfcvy 3^*4R*BdS:. #jx.(l 5^W, SEEco 
20 zk*«*£3£iaSU-flEU JfJ8nm(Dwe t» 

[0 2 2 9] *fcT*BgHfcfflSfc IT, «lx.tf9 0 0tH 

5To r r<D0 2 /Oa — 7%|C0SL, 0Hx.fi, i¥£ 8 

^iZyfy*i-^^—&m\<^xmj&-tz> 0 
[0230] -fab<DTmmtm$:, m%-\£. ?aS9o 

0<C, J£*5Torr, MMf2. 4 5GHz,£fc 

BUWj 2 0 OWCD, WM%*<n^4 tvfe-fjx-*?*? 
30 V^n-#S^t-. fl];tii 1 O^WSBU SHbSH^iS;* 

d m^mm^^^^o ( 3 p) <ofcmfc&y^ wjr 

Vtuvo ( 3 P) SiaSt^^a^ixSTJfilfefbWi: U 
T. CVDS^tV • • ^7^ffi(-J: ^M^tt 

[0 2 3 1] 5 5 0t£ffi;L5^"?SHbtt:JB 

v^SfcSi^s^^o ( 3 p) o^jR^bT, ^x-e 
40 #hsl a-;/>\ jteKtft* ffitt^S^B^^S^ 

[0 2 3 2] O ( 3 P) Sr^fiE-r^JS^^ti. 

(O2) . (Oa) , -^{b- 

[0 2 3 3] O ( 3 P) «r£/S-*-5:^X^3£H«te, 

so ohDy*"4^7^ 7^*^^- A^^rfflv^-C^ct 
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[0 2 3 4] O ( 3 P) 04*fRtLt, JDSfl-^f^^ 
^^WBt-r 5 :=q* A- Sr*rt* S ft S: B8#f b T h X V \ 

^M&iettffi^O ( 3 P) SrSRWtcjgfiKi-Sr fc^-eifig 

[0 2 3 5]O ( 3 P) ii: LT, ^"^^ (03 ) *m 

^rti^o ^-y^fiSS^ffiifi^-eoa ->0 ( 3 P) 
+ O2 fcWKbTKSfcO ( 3 P) Srttft-TSo ^> 

ioTO ( 3 P) £ri§££-£\ r<oo ( 3 P) tmm<D 
[0 2 3 6] Sfc, O ( 3 P) ^MftiLT, M** 

OOtClt^i, ^^^^^rO ( 3 P) ^*|t5r 
£;6>"T*#<5 (Ikegami. Ohmori. Ikeda, Iwano, Zaima. 
and Yasuda. Extended Abstracts Of the 1995 Interna 
tional Conference On Solid State Devices and Mater 
ials.Osaka, 16—18^-/(1995)) „ Sfc. WlxJi. 6 

iai5 0-iooot(DiUSH»b jSv^f^UEfa- 5 
0 — 0 %:<DMM^& ttffi v ^ 0 
[0 2 3 7] *SH«»ll6^ff5^**0»3ft«« 

SSiSS«oail»«^:S:^i-|aT*fe5o IBS*. 

JBE^if^Sr^nSbfco iai6tc*3V^, (U4<t[^ba$ 
#Ki*HCf^£ttbT^5 0 

[0 2 3 8] Wtfc£ftlti s 2 0 lWRlt ^!)^L^35 

K) , T/W^^-, x:7n>\ SUS, T/K^^A/^' 
flfe^tt-WTt>J:v\ ^£r^£<^ 8ft(:±otM 
£ ft 5 ■MkBt*o&«fSSfeKJh l-Sb***:*: $ i ^ 
[0239] *p201 f»fffc^)/5\ JP^fe^iffi 

m K^— ;* SrSfc bT t> <fc V \, 
[0240] St&ss^i o i <z>in*fc:tefc — ^ 207 

[0 2 4 1] »*?SttaS:^i-5fc», ffilitf. ttff 
2 0 2^HU {SJE^ift*^^^S*brW^njK^ 

127, s</ls? 2 117, KB* 2 0 9, ^/U:/ 211 



12 , 2 1 1 1 3 , 2 1 1 1 e . XTjt 2 1 1 1 s 

bt\ l±*5To r r (O2 ) Sr^JF 2 0 

irtfc*A-r^o <t 9 b < te, /</isy 2 1 1 1 2 n 

m&>, '<>v7 2 1 1 10 , ^^ft«2 1 0, lo£Xf'< 
;^211n SSTRSf^Sriib, #**<Z)zk5i\ 

#>£ 0 ^Oii^ffl:MLttl2 0 2^f)Ha 
2. 4 5GH z ^ PK^fflLT7 P 7X-7^ 

Ts C(D^^:7n— ^ffi^KJSffil 0 1 SrflfiU S4£ 

10 ^©^^{b-r^o 

[0242] iryis&mkizmm-i'zmaL 

7kffim^M&ttMlsX\,^Z> (Eli 6Kt3>FI2*) o ^ 
tf-XS:, -7^7n-ny^u-72 1 2? . ^A-;/ 2 1 

1 7 . Elf 2 0 9 N /</l^2 1 1 12 , *5j:t>*2 1 1 
14 gfitt/t-ff-2 0 8CiAU ^Sf^Wk 
mtfx& s s</U7 2 1 1 1 5 , 2 1 1 1 6 , $o£Zf2 1 
lis ^Lt, ^tp2 0lrt(C^At5 o rcO^- 
>^^^^^0#[S^t-S«l 0 lSrflHU S*S*ffi* 

20 gKti-So 

[0243] ftm%tzmm<nmuz.m^^mia^ mz. 

02 J2&fi2 4 3 nm^»: t l;ot02 ->0 

( 3 p) +0 ( 3 p) o£ ?Ki^i-5<7>T% 3taa^ 

fllx-fi* 18 4. 9 nm<7>)W^«r%t"5ffiffi*ffi7 
ii^»2 0 1 rtl^Al, *JH2 0 5 

taotsii 0 ifi§©ii^^»t, 

flH!t Mis £451 0 l«ffi<7>iB«S:jB(i-5fc«>, S4K1 

0 1 &tf*mk¥'ft<Dfa%l<z 1 LfzV ([2il6T*£SlO 
10fR]tS:^^5) , S*E1 0 I^fljffi^fe3t4rflai+b 
fc!9 b"Cfc<fcl\, — *\ «^2 0 3(DfifHt5i:, 
7^*/^S4Ri 0 1 JgJEo^j— 

[0244] mmftm&G-rz&m^&mmkyoiWtm 

40 10 1 CO±i^(73 2 2 1 cO{£gf-f&£g£rtx 

TUv\ *DlR3aSi6t«*»ttESrfflv>5«F^rt:, ««2 2 

1 ^S=Ki 0 1 {c&^tfx t — # 2 0 7Srfl3^-CfcJ;v^ 
b, *^»9>^ftif^J:5«ltSDlttT*t>«J:v\ 
i4««JffiSr«KbTSSt*P!lftS:tToTt>J:l/\ ft*P^^S 

[0 2 4 5] mtf. ffi^SfcfeO. lTorr^i^ 

50 aitt*n}!a^«t !9«Eto8 0 ottcjpjl&bfca^lft 
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[0 2 4 6] ±E<0*a<DK*®ttaj8±*fttt. 

[0 2 4 7] (m^commmm) w:«w«)*4^ 
iii^^^E e p r omco^ y -ir^^sa^ffitc 

[0 2 4 8] #*ffi?gffioMi£;frfe3&sJB 1 (DUMBM t 

[0249] 017 (a) <Z>XSf*H 2 (a) <Z)Igt 

^ hl/yftl 2 OSrM/SbfcS, ffilx.fi, $ftCVD 20 
Sf^CVDS^ffli^ v-y 3 ^BHbBIl 0 2tcJ: 19 

h i/yfS2 0 1 <^gG£*i#>32^. m^M^n^ 
[0250] m^m 17 ( b ) izTsk-? «t 5 t-, p y 

nyigioil:, Mxff5 5 0toliStttO C 1 
D) #lt^WJi^l 2 O^PflBgb, IfSnra^ 
1 <Z> h V^/HtffcK 10 3n (Tift h i/^^mtm 

[0 2 5 1] IMtf£#£b^i&te«0 O D) 

ftf*. ffiix.fi, mivmMMmtmmtDjjm^&vffte 30 
[0252] h^iMuon mm^^x 

;vo ( 3 P) ^/B^TTf^JtbTtA^o ffilx.fi, m&m. 
2. 4 5 GH z , m^J 2 0 0WTOW ^ n jftiftSSMSJE 

ffijx.fi?&S8 0 0S^>y 3^*4ESr^J^L(il 
0#IWRBU ffilx.fi 5 nm^y = ^BHbWSrTK/S b 
fco SiSKM^tfSTo r r i: bfc e 

[0 2 5 3] Fy^MUOn fi. ^"✓^Srffl 
V^C?g/£bTfc&l\, ffilxfi, if— ^ffl^tO 40 

3 /02 -7%^^y^^^*^b, r<D#H^ 

ffilx.fi, lO^Rfl, ffi]x.fi9 0 ot^WLfcvy 
^vStRSBSrlBb, ffijxfis nmcov-y ^>^{bBi£: 
Tg/Sibfco #H«JE*liffil*-fi5 T o r r i b/c 0 
[0 2 5 4] ^nfeSftSRJSttaSr^SMftSH*^. 

«fe 1 - 1 0 %©^o y y§f 
>m^cx^xmitm^<ow^iKmu^m^t£s i - 

O-S iJ^tjUS-SSU «^kBI^IKK3S{bl-J:oTi(&» 
«fi«iiBtt[p]±(©ja*S:i*«)Sr 4:^-C#5o ^o^^ 
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rtasjjsix. ffijx.fi, f 2 , c 1 2 -e&5„ 

-eoScmSrAtT^v^ 4r*s»* bv\ ffilx.fi. 
[0 2 5 5] 2k tea 17 ( c ) (c^-TJ: 9 S^^S 

vmm-fZo ittboai snfc h ^*/m<k« 1 0 3 
11 , 10312 ^mi(Dmmwm(Dh^^mitmi 

0 3 1 CffiStSo 

[0 2 5 6] {SJECVDSifi, ffilx.fi. ->7>;*/* 5 0 
seem, — BKfcX^Ktf * 4 5 0 s c c m£^^^^f^ 
Sr, 7 5 0t:^*P!RUfcS«iS»^»Ab. ffilx.tf5^ 
PA-CSS 1 5 nm^v-y a^K^aSritabfco 
JE^ftffiJ X.fi 1 T o r r R t b/c D 

[0257] wt{tm<omm^mt l-c, ffiiA.fi. x^ 

fbv-y ^ysiF 2 tii^^/^^^y ^^sti 

Ei£^-CSJC*itTfcav\ SiF 2 (t ffilx.fi. at* 
dS«fc5 0 s c c m^Eg^^{bv^y ^^tf* S i F 
4 SEfel 0 0 O'C^Hftbfcv'y avigftf-iiiSi*^ 
■CJgfiEb.ffilx.fi, TOOlCldPSRLtlfiCffiftt 

5 0 mmvvu^nkx.x. ffiix.fi. «fE*j&M»fe5 o o 

s c cmCOMJf^^^nfC^bT-^^^nijft^^X^ 

^fiffilXLfil T o r r t-TSo ffilx.fi 1 0 #PflT, *S 

1 5nm^)^y^W«Uc 

[0258] rix&<ovy 3^K^kK±iaxSfi. -bis 

[0 2 5 9] h^*fbl!l0 3i2 cD±HSXS£r, 

v-y =3 vtD^v^/w^Hbfcj^ h^/uBMbKi o 3 

«^flB$rf-, KfbXSfcagjBtW^fTo-CfeAi^o 
[0 2 6 0] ffilJx.fi. if 5 0 0 s c c m, JE^tK^ 1 
TorrCOTEOS (Si (OC2H5) 4 ) 
tC, 7 0 0 < CoS«*ffilx.fi2^PflBiSb, 1 5 nm 

[0261] h^iftiio3i2 tb-c. vy = 
^afkBi^^ y = ^mitmitm^mm bx t \ 

[0 2 6 2] ffiJxJi, SfESffi^i 5 0 s c c mCO S i H 2 
C 1 2 . MAWiteS 0 0 s c c mCONH 3 , Rl^M&WL 
fe70sccm(7)N2#ia:, 7 8 O^f^PSft bfcS 

«^ffiJ^fi5 5>P^0Sb, UiSnm^i/y^ylftK 
4r*6«i-So #HmBE^fi, ffilx.fi, 0. 5To r r t 

[0 2 6 3] ffijx.fi. ftfctal 3 5 s c cm^S i H2 C 
1 2 . SftS«E^9 0 s c cmCONHa . &T3ffi l &Mte4 
50sccraON2 0?M:, 8 0 0 tt^P^ LtS 
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4KSr0yx.fi 5 ^BBIIBU SSl 5 n m©i/ y = vSfbll 

So 

[0 2 6 4] h >-^/l^fblf 1 0 3 i i XU* 1 0 3 i 2 
<£>J¥ $ f3\ Ztl^tl 5 n m& V 1 5 n ma^(Dj? £ fc 

[0 2 6 5] » 1 OHJ£?BfST?»K bfcS 3 

(c) —S3 (e) Wlg^l^f^lS^St, EEP 
ROM<Z» ^ y irylx^^^g-rSo 10 
[0 2 6 6] *Sllfe?gffi(75*&tCfiEo-r»5gLfc^^y 

«bfc 0 

[0 2 6 7] *<7>3g*> »10^J6^ffi«bH«^, 
J6«*Btf>3r«fc (O 0 D) mt. O ( 3 P) 1Mb) £rffl 

i«^s i xs- h^/nMbi«#ffij4, 

(«*B6ft) k J: "9 fttut b ^^mitmx r> ± 20 

[0 2 6 8] wtL^^Slj:, Jg 1 <^ h ^V^gHbJBi 1 

0 3n tbt, pI;/ynyS^lOU(7)M(^ 
v^T5pffi14^ie<««3fclR«i:^5 0 C 1 D) . O ( 3 

p) mkm&fcm\.tzzk\c£z>h<obn%.t>tiz>o 
[0269] ^mmmmi^ BMbK#£b^&«=ao ( 

1 d) , o c 3 p) comm&^£<, b^^mitm?) 

<&#ffii0¥fflfb:fcJ:tf#ffiar#^ 

35ftBW<0SB l©h v*/H»{bBt (Tift h >-*A«{b 30 
K) l03ii £rO C 1 D) , O ( 3 P) #H^fc J: 9 
®/&U -tOJh(^Kiig(^igv^J3ECVDj5fe^J:oT 
S2ohy«ftSl03i2 &*taf-f-3£^5*fe 

[0 2 7 0] p^yny£Sl0 1^h^;H« 
1 0 3 1 irO#ffi3a«S<7>KKdSi|R«^*tttf, Qb d ^ 

11 1 0 4 1 h v^nMbW 1 0 3 1 — com^f &Atc 
*j~r£ hy^/^Mi 0 3 1 <D7ky b^^t bv>m 40 
«wsft±u b^^-^mtmi 0 3 1 <o*«»fs«tt*s 

[0 2 7 1 ] ^<0{f^tt[^±0{&(^^Hi: Ltli, O ( 

1 d) ( 3 p) icx^xi&f&ztiti b^^^m^tm 

103n &£TfCVDmz£Vmm&tltch>*Jl>m: 

M10312 t^?* mm<Dmtez>mitmdmmt$ti 
^7D»f>fy^- hHii 0 4 1 pi->y 
[0 2 7 2] jfc*5, *3lJfi?Bffitc*3v^T. pS->y=y 50 
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Sffil 0 175^ hv*/HMbRl 0 3i ^^m^-aAtc 
*t-T5 h^/i'BKbBtl 0 3 1 <0»ttS:rpi±Sii-*fc 
hy^tMl0 3 12 £rO ( L D) 

( 3 P) #H«^IBb-CBk»LTtfiv\ 

[0 2 7 3] #33, **M«±IE3lj6£JKJg^lS^S*L5 

1^52* , #J;U;fiMba<!: LTO C 1 D) ( 3 P) <D 

[0 2 7 4] StEiDSRfflfc — ^ — 2 0 7 f2ffifiL*IHt&-Cfc 
[0 2 7 5] HI 4 ftli, SS 101 £>«S33S;*f 

[0 2 7 6] Sfc, LT, 

[0277] ±ummmmxm-<ti^x\ mk\z.#nz 
fbttfb^y =^Rfcifasfcif k*i5o 

[0 2 7 8] rtt^f^V^-ftvt>®^^ tVii^-ts = 0 
TlMbK^Sb^JSttao O D) *if^*S^T«Bt 
*fcA«9 3£A/T*KJSU ««ftKSf oi6YbK*fc(ia>fb 
»fbKS:«*-f5o O 0 D) ^f«^vy^ss 

[0 2 7 9] ^fc, O t 1 D) 1Mb £3x5 Tift bT. 
[0 2 8 0] *Ly*f-ls?^ CVD. !iy^77>fi^ 

tts^D-fe^^— ^oflFm(-*tbTfc. o o d) m 
fbfi*^r*feSo 

[0281] O C 1 D) (DiXfi*) \Z.^ $ fcKiSl^— fi^S 
BbiBtt«Offl|*fJO ( l S) SrfflV^Tfe, O C 1 D) t 

[0 2 8 2] ^b$ax5TJftt bx, vu^ys 

m<03*t£h'T. PRtfGaAsIfi^I nPSSnS 

[0283] yjifi, ^3jcflc»igxso— nxh&mik 
xs^»br*a*^asrffjffli-sft«-cfc5* s , 

YbxafcRfei", ^5X^ft^ 

covert, *xs^*ia*sttas:»«w^i<i»«^ 

««t5:il:i9, #xa4rBfe«M-*n tds-C**. 
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[0 2 8 4] *«0§f*, EEPROMKWv'!) 

= ^KfblK, «i«MOS FET^- h»<kJ»OJBric 

[0 2 8 5] (15 (DmWsMM) m 1 8 ( a 1 ) ~g| 1 
8 (dl) M\ *»W*7>JB5 0^J6?g|6S:*Lfcig-efc 

-tt^^]_h^-^^j-o^T^L/ct^-Cfe5o 118 (a 10 
1) -018 (dl) W««l^5IS"e&!), I§ 
Hi 8 (a 2) —[118 (d2) te^JfcOfcftlCfie^a 

[0 2 8 6] Hi 8 (a 1) (i^i-J; 9 >- y 

M$tit^5) ,iai8 (bi) tc^-rj:^^. mm 

7 v^^/USft J: o t ^ y 7 7 *f k« 1 2 (6. 4nm 
*«;L5I«ffas#*b^) Sr^-TSo 

[0 2 8 7] Wxil ffi*$E*l8 0 0 s c cm<Z>»3lf# 
*WlI#bT, ife«Sfi»2. 4 5GHz, fe£cmffi^2 20 

[0 2 8 8] Sfc, Wx.ll O3 /O2 — 7 %<£>;*-;/>' 

iStt^y^yiffiX®^, 0*1*11*2 o#ra. wot/ 

#ffl5UCB5b-£\ Wx.tffSlOnmWv'y 
^^ItftaSr^-rSo fi^WJtffSTo r r 
"Ccfe<5 D 30 

[0 2 8 9] S4E&£i*5 5 0tS:8i5Ct 

iS#*L<. £ "9£?£b< O ( 3 P) ^RfSftS-i* 

SffiS£j&s6 o ot^t9 5 otwffiHti-s. 

[0 2 9 0] 4*5, f£*SEflfCtt, 118 ( a 2 ) iC^jk 

J&f8.1rz> 0 Mz.lt * «K*«ta2 0 l /£\ 10 0 oto 
ft«»*#H«K:, ^>y = vS4RSr^Jxitf2 0#IWHB 
U 2 0 nmc^v-y = >-^kK*^rici-5o 

^<Dt%, KSMl^y77iMl2« 40 

bfc»^cj*vy ^>sffii i b'<y7T mtmi 2 t 

fttffli>T/^777»ftRl 2£ffMb/c#^i;:f3:, > 
y ^VffiJEl 1 i^y77WtKl 2 i:(OffBttJDR^> 

[0 2 9 1 ] K*9^*^B6{btwJ;oTaiS/l(MfcBW 
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4E i: mtm t <Dm<D^mfcJj \c & o TIMfcRJSoilfTJas 

ft, m^i'^i't.xnm&w-mki-z k^^btiZa 

[0292] O ( 3 P) X «9»<k^»*bV^O C 1 D) 
%miU^m^Z>h, O ( 3 P) «t!9/h^t^ 

[0 2 9 3] -<DX 5t-bT^y7r»{bMl 2 Sr^fiJc 
bfc«, El 18 (cl) ^s^riMtW 

i 2^f»jsii-5 0 isc^y^yss (pffl (i o 

0) ) ±tcK*7^^K<k^«toT^y^rK j fbl»S: 
®j£b (9 3 Ot, 1 5fh mmi 0 nm) , 
77lMtW*:*« (0. 2 5%HF, 12») bfeWtf* 

icov^r, aiflsiw^sa* (t em) taotfitt 
8t^s dooot, 2 oft&ftifmmizzzmM 

[0 2 9 4] ^y^rlft^Btl 2Sr««bfc». IU1 8 

(di) d^-rj;?^, mm? s^mmc xvtf-h 
mitm i 3 sr^-t-s t , euxitfy- h^fb^ i 3 coin 

[0 2 9 5] Bft{k»^ff SdS«*a5 nmaTi/I^V^ 
y =v*4E*ffiS:3pa^bTfe< r t\cX 9. 

^bftjov^y ay«so7 7^^^»fb 
&<Dm<m/mifcRm<D^i£Vk!<c±% < * it ft 

[0 2 9 6] »*7^;a/u»fbtt\ 8SJ:«^8 

OOsccra^ti^SC^tt, 4 5G 
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fc*>y=i^*SS:«*fil»IIIIBBLTfirofc 0 #H»EE 
*tt«I^U«lx.«5 T o r r i: U m&Ztltzi/V = ^ 

[0 2 9 7] teSfeBKbW:. fllxJi, 9 0 or, ^i£cog; 

[0 2 9 8] we ttftlj:, ii^T5 0% 

*.«2 4>WBi5L, «i«WJ3nm^y3y»fbBS: 10 
[0 2 9 9] Sfc, ^■> f v#H«"C»BnMfc:«S:?BfiKL 

rt^w 0t|*ji, 03 /02 —7%(Dd->^^^r^ 
[0300] rtu^LT, Iiftta5«s«ffl 

/^f^ffl^tk ¥l^SS/y- MMtR#ffi£r» 

[0301] metommmis) mi 9 (a d -ai 
9 (ci) ^m^mecommmm^^fcmx-h 

19 (al) -119 (cl) ^*I^t:f^Ig^fc 
9. mi 9 (a 2) —[Ell 9 (c 2) fc#lk<D'ftlb\Z.$£ 

[0 3 0 2] 019 ( a 1 ) RXJ^m 19 ( a 2 ) 

ic^-f-J; 5 fc:* V]JnySS2 ICR I ECiotKx 

— ^Ji2 2!fiS^Six5a ficV^T, !H1 9 (bl) (C* 

4 (gf8nm»±^LV^ &^i"5 0 #1:1 tf* 

^fim^t8 0 0 s c c mCO^^^^^^j-LT. 

2. 45GHz, 2 0 0W(D^^ 9 n$77 X-e£r 

(i> 09;itf5T o r r & 

[0303] hi 9 (b 2) iz^-rx? 

C ii#coi!Rijf^^j:or^^7r»{bl»2 4*^t" 
5 0 0*J;fctf, «E*«;ta2 0 1 /$h 10 0 OttfXfcjftfit 

tfJIS 2 0 n mOVy 3 y»ftR*»fi)cLfc e 

is i 9 ( c i ) &uqn 19 ( c 2 ) 5 c ^ y 

7rBMfc;l»2 4**J«W-S. «iaO. 25%^ 
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[0 3 0 4] t£*a«-C'< y ^rmitm 2 4 StJBjS Lfc 
BKblR2 4 ^KBtflii/^LSoT^So t£oT, s/ 

i7^/«taotR I e^t«— -^JBSrto-f^^i 
05Bt»t?^y^T»^Bt2 4Sr»*bfc»^»cfi, y< 

[0 3 0 5] «itf0. 5 M nu*££ 

0. 4 ^ m©«^iffl©*<OrtIRt;j£ffi8:, ±\zft 
-<fc, 7^/^ft[CJ:5f$ 1 0nm(^l«M 

<7)»(^LT, Wxi^TEOS (Si (OC 
2 Hs ) 4) ^^V^CVDffi^J;^ i/])^>Mitm 
Srglafc&A/fCo fl»Jx.(i, T E O S <7)jK*Ji 5 0 0 s c c 
m. EMftfelTor riU 7 0 0 t C^JPfRi LfcS 

[0 3 0 6] ^7C, #J;tfJ. *M0. 4 ^m. $l£4Mm 
7^^»{k(d«t5 1 0 nmCD»ft:W?Kric«, ^^tC 

[0 3 0 7] Ta^^aSixfc h i^^^rtffioSKfcre 
ft. CTxifi, «S»a2 0 1 /£\ fifffi. 10 0 otw 

U £ 2 0 nm^>3J = VgtfbR*^/* Lfc e 

[0 3 0 8] Kft:K^rtffi*Stc^Stifc h u^frt 

^^tTo/*c 0 MtflOOsccm^y^^SS 
S§{:lAL, JE*Srfl»J*.tf 0. lTorrtlt S 

rtst^y ->y = ^-esi?>5i^ 0 ^y ->y =^jB<^ft 

^!)C, fi»J*.(J, RZT (Pb-Zn-Ti ^ 
BSTO (Ba-Sr-Tii«) O J: 5 fc3SR«f£ 

[0 3 0 9] rixbov^-fttt, R«Bftfb«^iMbBtSr 
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[o3io] ^mmmm^^^x, ^>mmm^ 

[0 3 1 1] 12 0^, yv^A-BHb (^fSttS^ffl 

t\ Si02/si (i o o) jp.ffi7:7*;*iz>BtfbKJ5 
ft#tt^fc5o ::t«77^^it Si0 2 /si 
(10 0) H«TEM (SifiSW^K**) 

_hT% S 1O2/S i M^fil^^ite^^fl^rl 
&>& Q 02O"CSiO2/Si *ffi^:7^^/h£VM3: 
[0312] Hi 2 0 iC^ir X 0 t-. il^cO^fbfijCQ S i 

(100) gsi-d 2 — 3is^«<7>iis£<z>9^*as 

02/Si (1 0 0) #©77^^<75i«$!5S/hS < * 

mikm&mj&'t&t, sio 2 /si (100) »7 

&S i O2 /S i (10 0) frW&Mf££tiZ>o —^Vt 
S i O2 /S i (10 0) ftmi>mhtlt£\<\ ^oT, 

[0313] im7(Dmmmw) mitm^m^^ 
[0 3i4] Tmkw\<o^mwn^<om&ti % ±% 

[0 3 15] K*SttaS:ffl^5iMI:^J;o"C»^«/ 
[0316] H 2 1 H iSSIffittaSrfflv^r^SixS 



42 

ti/^Wfc^o K>fkKric*3«*^. ^Btl^Jh 

^IR^^KlR^^^^aS^lSftWSE^l/e (e : 
g*S*HR<^j£) »fp£«id * = 3 nm-C 

[0317] 02O^f), KfblK/SSffffi^Sfb^ 
BBW** B2 l^^L^fpSgg|d*J:^9^^ e ^ I 9^:#v^ 

-ri^^xLktLSo tot, wtm7*J#&&9Stfcm/ 

iR 7 v^/H^SKb U JHSj&sJB^ i^a- £ r^iiib £ ix 
[0318] in 2 of- J; 5 Kfbffio^y ^^sig 

20 faO. 8~1 nmXh&o :©77^S:*fSt5fc* 
fC 7 i/^^Sftt)?^ 6 . 4nm^iitl^l0n 
m^«S^-CK{bKSr^i-5^»*sfcs B z<DZbti* 

[0 3 19] 12 2(111 |U]Ci^tV^aH**ffi05p 
ffifbtf)*:*, ^bR^^tl*^^Sr ; S*lHlfi 1 5XS(75 
h uv^rtS<^¥^bS:WI^*l-"CV^o 
30 [0 3 2 0] 122 (a) WitfR I E (KJStt-T 

[0 3 2 1] RIEIgEWF^^Sttllell 
O/^^r^Kb^ToTH^ 2 (b) WF^KirU Si 

o 2 £B§^i-5 fc , 122 (c) cdxo^, ftmwtmv 

<zv«5/:7 7»Kbf*, IfesRffittWSrffiv^fci^b^^?? 
StTWBKb* ^^>-fe^lM^^{b7k^Sr^^T^ 

40 mtt£t\ &$;mz£z>mkxh^\ 

[0 3 2 2] IlthUym 0y*.li(flO. 4 M m, 
^^4 m^t^^r^V^fc 0 llHS^^y^rltibt- 

mx.&, StS®Et3i8 0 0 s c c m<75K*^^8K{C*H^ 
llelBO^s/^rfifefbtcioT h u-^^-rtllospattS: 

2 (d) <rm*kh S i O2 Srlft*i-5i:, HI 2 2 
so ^att^r^^5fc:i6, nco2[Hl@^^^^> r T^b{-(i^ 
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[0 3 2 3] 2\Sn<D'<y7TW£Mzl'Z, #J;L(i, Wt{t 
^#/u#B^£ffl^fc 0 0»J;Lfi. ^St&fci 

8 0 0 sccm««l:Slt, Mt2. 4 5 
GHz, ffl^ 2 0 0 WOW ^ nSt^X^Srit, r 

JEM«li««x.li5TorrtU £ v' U = 
SfcteO. 2 5%<z>:7 S 

[0 3 2 4] ^ttXffi^Pffitt&iS&^fc** SMS 1 

[0 3 2 5] (l8Wlfi®l) 123 (a 1) 2 
3 (dl) (2, *«K^SB8O3llE?l0ffiS:^U^ia-C*> 

ofllbMi/^Sp^^t^tttoTfcSc HI 2 

3 (al) -@2 3 (dl) ^P^Cg^Igtfe 
9. HI 2 4 (a 2) RUm2 4 (b2) ^Jt^fci?)^ 

4 (b2) (OIgffl2 3 (dl) <^X@^2tiSLT^ 

[0 3 2 6] *1\ 123 ( a 1 ) RXfiM 24 ( a 2 ) 

ifc*^*eft*HWl3 2^1«I3 3«r®J*U 
R I Ef taot^y^^ h^-;V3 4^Mt^ D ^ 
«mbfc^jffi4»4£»Ji3 2^$I(:[i[H]fi» 

?LLfc«. 112 3 (bl) M*i"J:5^ v^/i" 

5 (6. 4nm^Sx.5lS^t^) &Ml£i~Z>o 

«^T, 123 (c l) ^-r«t5t-, ^s/^rBMfcffi 
3 5£rf»JP§ Lfc«. HI 2 3 ( d 1 ) K^-T J; 5 fc:. 

sa^Ji3 6 Sri^-rao 

[0 3 2 7] h*— yK7>*Kifi?!lx.tf, 0. 3// 

i-ftfo*,, mmwc^soo s c cmoii^ 

JSfE(^*tU-C. JSj£Sc2. 45GHz, {lj*2 0 0W(Dv 
^^nS^Xv^it, ~<DW ^7v— ^H^ 1 * 1 
#J;tfmK7 0 o'CtcJpSRUybvy = ^SSSrWx. 

TorriU M^tlfrV^ySftW^^X 

[0 3 2 8] y<^7 7Wtitm<0^\a^ ffilx.tf, 7y 



^»ll^5 3 8. 5%t6 1. 5%£Lfc3&s, 7y 

isii, s<?7 rmtmm&TMmTik. 

[0 3 2 9] stffi-co^s/^ritibK^xSicf^ ^ 
10 yi£fc%k* ^k<D^fe±m^m%£l^h, 0fl 

H 2 CF 4 (Dj:9^Ftt^(:J:§CDE (ft 

V^O . TKS^^^a. Ar/7^N 2 ^7X 

■^tcis^^y ^ y y^^v>ttsv\ 

[0 3 3 0] ^s/^rK^lRds^Sixfe^^^^ 

J; «9 0iJ;ifcfJ¥£ 2 0 0 nmi07/l/^^A^faW, 

20 [0 3 3 1 ] ro X *^t'li3V^^ h*— /u 

•tz&ox. &Mm&&m±fc®—\ci&&irz><DX\ IBS 

30 #fc>2t5e 

[0 3 3 2] V!)t>f KJBtt\ 0fl;ttf* J¥£ 2 0 nmO 

«U j^T, 0i|x.Ji7 0 3 0»<Z>ffe&S«rfTo 

y^&^J;o-r. 0y*-f4JS£ 2 0 0 nmCDT/l-^^A 
IHMtto **3> X4R±^fl»J^.f4ff$ 7 0 nm0f 

X.fifJ*£ 2 0 0 nm^ffl^*SL-rt)IV\ 
40 [0 3 3 3] (»9^Jfi?g«S) *»W^9 0 

mMMMklsX^ #3891 SrMO S h7 Vv^^^OjgitX 

E P R OM§^T^Sftt^ ^ y tCOV^T ^^(-iiffl^I 

[0 3 3 4] 02 4(t g9(Dlt»«5nfty 

So 

[0 3 3 5] P i^!J3ySS4i©SB{:ii, 

so ^K«*4 4AS^fiE*ixTV^p **3, LOCOS? 
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4 6«^ti3^ r^y— hB6<klK4 6_htc«y 

?LSr^rur, co^mii (ai» 

LTM/S£*Xfcei*Ji5 0&t>*5 1 ^Kt+^tt"CV>5 0 10 
[0 3 3 6] 0 2 5— El 2 7f3\ HI 2 4<£>n^-V*/l'M 

05 h^^^^^Kafi^ffiSr^-t-XgWrSia-efcSo 

[0 3 3 7] *i\ [125 ( a ) fC^f <t 5 Wx.fi 
RlCtt-f (R I E) ffiSrfflt^T, P^-> 

y 3ySfi4 l^SIC h\s^fll4 2^rMt^o » 
ojgffi-^fiij^Kf*^ y -f- v ^at- J: otHa^M £ ix 

So 

[0 3 3 8] ftf^ [125 (b) tC^-fJ: 5 piv' 20 

y n^si4 i s:«?jx.fi 8 o ox:<Dmmy^^^m^ 

ffi(7)3pai±dS[Rl±-rS 0 fc*3. 12 5 (b) 

[0 3 3 9] B^7^#^SrJ8^fc^:y 7 7M4 3 30 
i*. W^«l34^LfcSS3fi3S«S:fflVN-C^S*T,So 

[0 3 4 0] ^PSf^v^/W^ W^H 

(O2 ) ^r-^^7n — ^> 1 2. ✓Vi^' 2 1 

1. E«2 0 9^SriibTVy = ^Sffi 1 0 l^f£g£ 
W:^f2 0 1rtHSAU r^Kilf^Sr^X^ 

[0 3 4 1] ^3?!= 2 0 1 >9«JW 
Six, filJiffSTo r r-CfcSo »Sl^^iSlE*(* 
-7^7D-ny hu-72 1 2^iotM^tl, Wx. 

tfsoosc cm-r*fc^o ^x-^jsmt*, 

^2 0 l^^^gLyt^^t°X^ ^ 

I6*ffl»««ffi) S:«^tm\ ^X^jiKifeteWx. 
fi2. 4 5GHz, »«til*(iWlx.«2 0 0Wti-5 o 
v-y ay^l 0 lfiWxififc— *-2 0 6iaotiD 



2 0 6f*«ffi*q8&fc LT^£i& s , *^7^X^J: 
5«t*JnS»£rffl^TfcJ;v\ *«|T*ttS*R 1 0 1 

[0342] 125-12 7t^Lfc®atXS<^l£^ 

LfcS. i25 (c) iZTF-rXll^ '<<y7T&<kf&4 

hu^i»ds#55ix5e !MblRo*J«&3T*fi, S«4 
lSHJy*.fi0. 2 5%o;7 Wfc**B£*i§il£f-> 0Ox.fi 

£\ 7«;ft7>' : e^ ^A*S^^7K^-f ^->-ffiSSr 1 0 
~ 4 mo 1/1 £*T (pH^4) ttSwtiSffSU^o 
fc*3. 7 ^ W^filttv^ 7 7 7 i 

[0 3 4 3] #Cf;i, H! 2 5 ( d ) tc^i" J; 5 f£. JSffi C 
VDfe^CVDjfeSrfflV^r, =3^K{klR4 4 fC J; 

[0 3 4 4] m 2 6 ( e ) fC^lTcfc ? Wx.fi 

>ie^Bt4 i<z>ieaxsfc^(tsRj£tt^7x^^ it 

[0 3 4 5] 12 2 6 ( f ) o f-. St^4 

1 SrK^^^/^ia^f-RSb. /^y7riW4 5 £ 
«?J*1-5o iMb*«=f*, Wx.tf±JfiUfcia2 5 (b) CO 

[0 3 4 6] *f-, 026 ( g ) f^"t"«t 0 tC. y ^ 

v^*4E*ffids»bixSo Bft^KofiJBt^f^fi, Wxfi± 
a!LfcBI2 5 (c) (7)X§<i:(^^f--r5 0 
[0 3 4 7] Rfc, @26 (h) tc^-TJ; 5f-, v-y = 
ySS4lt®^ifttt, 0!IXLfiR*3 nmOy— h 

Kit;K4 6 Sr?Bfijti-5o ^^i: 9 &«»BeffcRT?f*. » 
ot/^y7rlf«4 5lrffMU y- hlftftXSStt^ 
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[0 3 4 8] y- hSKtK4 6CO?f^(Cfi, 0Sx.fi* & 
ijf^^/i^/Bi^o 0flx.fi, SlSi:8 0 0 sccm 
^^IWtt, J9ft»C2. 4 5GHz, tiit)2 

IffflSW-, 0tfxifi?Ug9 0 0 £ tC»Ltv'y ^yS 
« *0S & fi l #W BB L Tf? o fc 0 #H^JE^J Ji#S xi Ji0B 
^5Torri:U ^Stifcvy 3y»ftRoi¥S 
fi0Sx.fi 3 nmtfeoto r^KfbK^WrSSrT EM 

fc, ii»<73^y 3v£4E*ffi^9v?^/^K<b:"e»S 3 n 

^JI<Z)i«£07:7*;*j&sfc5fctf>. BMfc;K/£ffil?-ffifi 

spfifcfck&^o 

[0 3 4 9] y- b»ftR4 6 <Dj&&<DtL$>* ft*8Jtfb 
SrJa^Tfc&VN, 0S*.fi, 9 0 0t, fifJE<Z> 
fflSeCtoy =i yM^MiS 2#W«SU Wx.fi** 3 

[0 3 5 0] y- hKftlK4 6 <W&m^vr e t IMfcWS: 

85 U 0Ox.fiJ¥S 3 nmO^y =^*fkKSr^fi£bfco 

[0 3 5 1] y- Fifti4 6 ^fiEf-^-^VSf ffl^S: 
jHV^Tfc&V^ 0 3 /O2 ~7%(Ot/y§t#^*t 

^-r^^f-x^mv, 0Bx.fi 9 0 ogf^pf^bfcvy ^ 

vS4E«ffiSr, 0SxLfi5#fW, rot/^t^^SI 
fU-HU 0»Jx.fiJ¥S 3 nm^y = ^SHfcffiSr^/jfcL 

to #H^U±^fi, 0(J X. f i 5 T o r r t Ufd 0 

[0352] y— hK<kM^ux. *>y ^^fbiRSrffl 

^Tt>&v\ 0Oxifi, 2*^fc:<t*J«fe0. i%f-^r 
^utry^r^figt^ i&*«Ha9 5 0*00 

3^X«S:0O*.fi6 O#Pfl0B-T^, J¥£«:te2nm 

[0 3 5 3] #Cf^ i27 ( i ) d^i"* 9 y— h 
mffi4 7 £ LTStt^^ K"^U:^yvy =■ ^IRSriSflE 

3>»4 7xu«y- nftfbi»4 6SrR^Ett 
[0354] ^tc, m 2 7 ( j ) o tz. s iniim 

JE40keV, K-Xf 2X10 15 cm" 2 y 

— htS4 7^-^x^ t ttvy ^>Si4 lssfcst 

SM'^tftALT, y — * • KW>ffi«4 8Srea 
*-&Wf-^i"5 0 ISJECVDffiSrfflt^TVy 

[0 3 5 5] #Cf:i, 027 ( k ) \Z.^-TX 0 ^ y— h 

$><D h3^— /l^SrBBTLU. iV^SS^i^A 1 

Uiy-^ . >1H«4 8fCjKjgc*tbSiEi»Jl5 OX 

(5 5 1 Sr^fiKf So 
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[0 3 5 6] *HJfi?Bll8(0*ffi^Seor«ifiLfcn^-Y 
^®»«f£«fc 9«Sflb;/h 0 h uz/^lfco^Tfi. 

jK-^y- Mft^Bt^w-rsifeiHEwaBffi^Q b d mm 

[0 3 5 7] ^bfJOv-y ^^XIESB&SFfiflS-rS 

»{b«oy— (sfe{k#ia«ffli) 

-fbSn, y-Mfc{kBI±f-?K*SixSy-hmffii:y- 

iaotiwy- h^t:^co«^#ttco&#^fi, 

20 ttl^o 

[0 3 5 8] *||JB^IS^ffi^*0*-ifei:a*5^ 

[0359] £fc, y- h»{tK4 6^tufc. imm 

y-* - KW>-«*4 8 cir^rate^4 9Xt5BE»S 
[0 3 6 0] **5, ill 2 7 (k) f^^-T^^^^ 

Hi2 3 (al) -02 3 (dl) ^L/cX§tM^ 

Xt5 5 1 SrJgfi!ci-5«t 5f-LTt J:v\ ^ (7^ j; 9 

fi, 0»J*.fiR I Eiaot^y^^ v^—^mi{M\^ 

mz&rtfc^^?? h*— frj&m&wiiztis ^^^^ 

40 r^dS#^LV\ 0Sx.fi. 7 0 0^ 0 2 E^5Tor 
r, ^7XvftttH*2 0 0W, S«K9 0^a 
■C, ISl0nmW/<y77M«U:o 

SS4fe»S:0SxLfiO. 2 5%<07y^b**i6*®?S 
fc0Sx.fi 1 2 5>MSb, ^3/^rK{tffllSrifl«bfc B r 
(75 J: 9<CXSS:Jnx.fci: ri, fia*6« 5 0Rt55 1 4:T 
Wvyay (iS4lMy-hlS4 7) i:COS^ 

[0 3 6 1 ] ±IECO0tJT*f^:0 2 7 (k)cOXgfC 

50 *5VvrK*UB5 0RU5 1 Sr^figbfcds, g£^li^{t^ 
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{bSr^o r ^< mtm&mm u r ^ ^ r »<k 

R«:«l*Lfc8L Mv'yW K*£^J*-TixtfJ:i\, 
[0 3 6 2] ^s/^rKfkK^fiK^— HKfk 

1:0 2 ^f^ov^ ^ o^y^XvMtaotlifltt 
a^SS^-SrSEWI^ WT^iE^* J: 5<C*&Srfflv^ 

[0 3 6 3] O2 #*0>Bbjg*ifc£ ¥tT^^ 
[0 3 6 4] *fc, HHXf^ (O2 ) of-tfo!9 Or/ 

>&m^tt/ >mm^ iot^^r BKtBi^y — h 

[0 3 6 5] *fc. KsR^^/v-Sr^-rSJSHsi-Xf^t 

v^Tt±v\ (03 ) > -mitmrn (n 

0) . -mtr&n (N20) . nitft** (n 

O2 ) , 7k*ft (H2 O) . ifl»ft** (H2 O2 ) « 

^b«lfc<DXf;*£^LTfci:< . ^y^-fc, 

r =?xd£? ft^ffittxf ;* * if £ S-g* ttffl v >x t> J: 

v\ 

[0 3 6 6] K^Xf^^v^^^f^^iiiie^fefrfiS 

[0367] ^x/^^^^xfxt^e^^Rsit-r^ 

^7^^si^Kftbfi5 0 3tjS2 0 3(iiae 
jt^ftw 1 yt^-mmx t> 2 #^±0*3^® t> j: 
[0368] mmftcDrnM^x^xm^ts^zmm^ 

1) , IliettlOO (' D. s=0) . »2lfi« 
ffieOO OS, s=0) , *£j& s *lf S>*xS 0 s{j:S 

XB^ 4*i ttotf ^ if vi^ftTfcfi, 

»*IK^(CJ|t»SftT^5 2 ptt.i»<D4ffl<OfiB«^W:* 

*X^7x. ifit^tV (t : *f^Jt?-»l/2) 
Tftt* tr> (I : *bfV***- 1/2) # 
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[0 3 6 9] rix^a^^ifesRiafov^ixt. ±1E<£> 
»3R7^/^»^k^-fflV^Sr^:36ST*#So El 6 (a) K 
^-±5^ O C 1 D) ^5 5 0 c C£®;t£iii^#ia$i 
T*coo ( 3 P) (3, RJ&ttflSi«i^-e, SKbR/XtR* 
IT'S i lJ£^/i1*oBMk:U r o#Bj&S]H^ 
t«(:/^ 0 -#fie*<aft«»ft^«\ H6 (b) 

*U<tt, O C 1 D) 

[0 3 7 0] O ( 1 D) C 1 S) fcts = 

^5 fl ££oT. S i - S : t I) KOm 

^A9i£^-f SJ£tt^ s *<K{klR?Kj5!S;iia[ 

V\ iH^^tt, O ( 3 P) tes = lt?fc?K 2{iO« 
(li) T?*>5o t¥oT. O C 1 D) -^O C 1 S) ±9 

feSi-Sig^ (flS*^ : t A ) A 9 < < , 
20 L ^ o X KJStt^ 5 o 

[0 3 7 1 ] MIO C 1 D) 0»SS:S5fe5^f*, m 

x.^m4<omw^^x. -mtzimm (n 2 o) xf^ 
^-^^7n— in v 1 2. /<)v/2 1 1 . saw 

2 0 9*iiLT^S2 0 lftCiAL, r^N 2 OX/ 
^^r7feM2 0 3^bfiS*fSix5iBt* 19 7 nmO*[:j; 

T\ o C 1 D) ^»KW^«^*ixs 0 

[0 3 7 2] 3^*5, 0 4^(i. JSsJUttoJ: 5*#< co^jfe 
-5 ^ S ixr v ^ 5 3&s , x. \tmt 

[0 3 7 3] (110 OSWteglfc) ift*iSttaS:^^ y 7 

Tmibtcm\,^xmikmzmf&&. :oM^i*n 

K) <o«fiExa"Cfc5o ^y^rifcft->i6ftR»*->« 
xaSritiKW^^-i:^ #3H**ffi<?5»!fe^J:Siie 

50 [0 3 7 4] ft*5, *«jlt-Cli^3/7 78ft-eMS 
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we t^lfc5^I^CMP (*T%%/1' • # — - tit 
[0 3 7 5] 02 8f3, /^y^rMlS, KffclffiK** 

[0 3 7 6] 0 2 8 *XaSrffl9J<£>S«rtr-fr 5 

^^^■^^^•#yyv'^fflV^ fl 028 20 
(cfcStt*(03g«^xeffl^3S«S:»fi^fl^to^T 

[0 3 7 7] @28m ^^^rK^^Htfiaafc^ta 

#H^r<7)tea£ U ^s/^rKfkWftStT-aS^cW^fi' 
oTV^SiS, r*Of(f«iS(i. SiJ<^SK"e> 0»J;iiiwe t 

tea-effort j: v\ 

[0 3 7 8] #*#B-C<OS*E^«att, *£**>5Vn 

[0379] mikM&m^te£utmtmm3z^X'<Dji 

£«^xa<#Jx-tf. ^-^s/^riSfbXS^KfklRSfe* 
9 3&X*^r#«xtf. ^tf^&fca^J; 5fc2&KSr 

[0380] 028 (a) tt, W <t S *3W*Mig 

[0 3 8 1] 02 8 (b) ft. *«WSr^- 
*XS^iifflLfc^*ft:»ii*1lO«|-efc5. 

0»Jx.*iBll 6<^<t 5*-, #tea{-i&Kfc#*K 

So fc*5, H l 6 ^o^KftBBWSrBfc^r fcfiv\ 
[0 3 8 2] *^«**lfc**ff*«S:»b so 
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itutea^KlBxgU 02 6 (e) ^m-rXoiC^ #Jx.« 

^^^ii^^ffi^rs«^®^^-r5 0 

[0 3 8 3] m?Lt£. WtMWtte8 0 0 s c cm(?)ti^ 
7ffl^tt, #tffi^SES&2. 4 5GHz, ffl*200 

W(7)-e-r ^ p^^^x-^^Az:r. :oy^7D-5l 
#Jx.f*3 0#W«§Lfc o #lffl«EE*fi:fl»l^fi0»J^«5T 

1 0 n mr feofdo 

[0 3 8 4] ftK, SffiSr^s/7T»{bSt-«^L, 0 

2 6 (f) \c^~t£ o SteK^fclfc^attaSrffli^ 

[0 3 8 5] m^. mm&mtmm^mz.m&i'. 02 

6 (g) JtZ^-TXoK. M^l$M&7 vikTkmWMWW 
[0 3 8 6] S**?^7%|^:7^fc*£SK 

[0 3 8 7] mm%sf~-hmkmzmmis. 02 
ry— hitfbSrtT^o ^-hKfk^tt, ffii^itf, mm? 

v^/USrffl^ifco SS*«^l8 0 0 s c cmtOii^S 
C»LT, Mt2. 4 5GHz, fflA2 0 0W^W 

[0388] mm*?- hmmmmmmcmm 

d s»4 L ^ $K '<y7r fflk - Wtfcm&3: - ^ — h ^{b 
* r t ligiJ^Sltffot fe J: v \ 

[0 3 8 9] *atw, hmitm&xxftfv ^> 

0y*tfr*LbOl«<o»R»^y^>^ft4f»:xa«: 
[0390] 028 (c) *»WSr*6i»B!*i«rxa 
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mmmm. ^m^mm^t^m^mm^tix^^o 

(a) — §2 5 (c) {Cm-tXo^, §28 (b) km 

«fc, mtmmmmx<Dm^m, ^^^rKftiws 

[0 3 9 2] ftfc, S«^l6«dK«a£^«S%b. B2 

5 (d) i^i"«fc5tC > MCVD^^CVDMffl 

[0 3 9 3] MMO. 5/im, gg£0. 

S (Si (OC2H5) 4) SrfflV^fcCVDffiCi^ 

a^lMbW£*&&^tf: 0 fllxJi, TEOSOli 
(3 5 0 0 s c c m, J±£}fcffltte 1 T o r r £ U 700 

[0 3 9 4] ftftll^SnfcSfiSrUOUi 

U fllx.fi, 7 yWt J $>CMP&t£}*T*$l?-m&±<OM$: 20 

s (c) fcsaRu s-r^ #;xm£#& 

[0395] 028 (d) t*. ttm&mmmt^mfc 

0»"Cfc5 o ^SSSt-fi, 0iJx.fi§l 6cD£9li:, «■ 
&M'£t£Wt£tiX^Z> 0 

[0 3 9 6 ]«iH »»Mtc = ^^^ h^— /udSBBP 30 
1) -i23 (cl) 51-, 8 (b) 

5o = >-*^ /Utf>«J*0!lx_fiO. 3^m s ggSfi 

0iJx.fi 5 0 0 nm£ Lfc 0 
[0 3 9 7] RK, S«S:W«BBg**^JRiilL. §2 
3 (dl) {Z^jk-f ±5*-, Fdxfi^^-* h n ^^^^^ 

y^^aot, ^aftsttfc^y 3>-*ffiS:^tfa 40 

ffi^E(Cfify*.fiff:S 2 0 0 nmCDA 1 B*fl£/£-t*5 0 
[0 3 9 8] *«Btds?B*S*Lfc*«SrBil9m 
U 0Jx.fi. Ali^I«Wxyfy^iSS:ff5 0 

»cxiS^^:fflv^5s«sra^*Bt^K*a^»«uT 1 t>J: 

[0399] §28 (e) 14, *»W*EiRJi £ 

mxtb% 0 §28 (d) tHflitc. mkWiiQmmx'tDWt 
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>-y =>-*ss:5Fa{bi-So 

[0400] m^, a«sr&*^y*>r K»j**^t»ai 

fi. f J 2 0 nmOf ^iS:^^ how^y^S 
KioTSffiit^aU m^^X, 0*Jxifi7 0 Ot, 3 
0 fJ><Df$Mm*ft^XKm Lfc c 

[0 4 0 1 ] *&f£, M^yt-f KlM^tltS 

fc*5, r(OJ:5 4ftxaS:AJRvy*>r K»^3I#« 
^T»^WT9fc^, JSfeXSfcfflV^SSSSSr^JR^y 

[0 4 0 2] §2 8 (f) (4, *«WSr*ffiOPflifbdS* 

#v^***B<0¥fflft;xaf£iafli ufc^ajtflc»jiftii 

<D&}X&Z>o #«L3BS«f-f4, 0ijx:fi§l 6 co J: 5f-. 

[ 0 4 0 3 ] 0!lx.fi, §2 2 (a) fC^-T «t 0 tt^^Fft 
(i) rati, §2 2 (b) fc*i-±5f^ 
y7r W£fc<DWij®MI*&'< y7r BKfc t iSSBeWfcfif 5 0 

[0 4 0 4] jfcfc, (l) fcUK£ 

U 128 (c) fc^-fJ:9f-, 0!Jx.fiM7K^^{b7k^ 

[0 4 0 5] mz, wsL*'*i?7Tm\& (2) 

U §2 2 (d) tZTft-tXotZ^ 2mg<Ds<v7Tmt 

ro2IHIao^^x7r^t^kf-f*B!SlfSttaSrfflv^5 

[0 4 0 6] £tiL&mi£1R»3x& (2) f^«ai 

L, BKfcBI&l&S-rSi, §2 2 (e) f^-rj:5fc, 

[0 4 0 7] ^:fc, S*ESr»{fcKI»*^: (2) ^tStt) 

tau w^fiifft»K*taxao«fc5*«xas:fi : 5 0 s> 

«xaS:fT5*»S:IMbR»*S (2) f^fttt 
5*«xa«rf7 5o 

[0 4 0 8] ^y^riMb-ift^KB^*-«xaS:, ¥ 
#«JS3S«tt, s<v7Tm{k\z£VMf&£fttcMikim(D 
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[0 4 0 9] It _h|E(^a^Ogt*7^*/^»{kt? 

[04 10] It ^s/7r»{t:W^*J«l^>^ 

^y^^BSIB 10 

[0 4 11] ±IB©i5^, R*9^#/i'»{fc-CJi. fi£ 

[0 4 12] **3, »*7v ? *^B6^-«tS^y^Tift 

ffi<z>fi&, Ga AsSS^I nPStRSrffl^^r t fc-erfig 
T?fc5o It Si, GaAs, InP^^iftO 

%:kicMi,xhmm-*]mxh%o 
[0413] ±m<D^-mmmmx^ ^^yrmit^x 
^xwm^^timitm^^mt ut7^i^7 ^ 

[0 4 14] mfcm<om&TM\z%.nnmn&m\<\ & 

hBMbXg G*vM*. SMbXg, fetURJiffiXS. *M 

[0415] ^^7r»{k(-J: t)?K^S^it{bWoi» 

M*7s/{t**^S**R*lffl* (H F/N2 
— 7 %) i§fll0 0nmSTO»ftR4 so 
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hiftmxm&xzz, 

[0 4 16] *ffi#H«-eoHfkBS<?5Bfe*tt, Miii, 

mi 6^i-$s«*fflv^?TA{iftv\ -r Jbia 
onjs^ug^^ Lfc*&^ x *) , 11 1 6 

PflBB"fo 7^7a^y^-72 2 2 

2, ^2 2 3 2 , 223i5 , 223is , 223 
19 . 1 7 s ^LTiAt, SHSiS* 

n — m > hD-7 2 2 2 i RX$s<jl'7 2 2 3 i U 

1 o o^-r^xt, mikm&^y^y&i&mziiZo 

[0 4 17] MffiT*<Z)»{fcI«l&*l-l*, ^7^^** 

^sssjw-fc* mz.it. *^i»®ie^)F2 /H2 

HF/CHa CO^-, CDE (ft^K7-fx y 
^^^) s R I E (KJStt>T*^s>^^) , **9 

[0418] Slti#ffl«"t?OSSft!i3a*i£t Lt, tjfE 

(J. ^SUafiC 1 2 , C1F3 HFAC (1, 

1, 1, 5, 5, 5 — ^^if-^/U^n — 2 , 4--<V^ 
V-i^-V) I^fL TFAA C=:7 WfcftK) igtu 7^m 
7*s$/\s+TZs^~T+^*V*^sl'i?->7lF>' (NH 
[S i (C H 3 ) s ] 2 ) #B^eL 7k*7v?*/^#ia« 

[0 4i9] mm<Dimm-m^^mcm\^z>tf 
x-^nm^kicxoxm^-r^m^ia^ #*«r^/i<x 

2 2 3 ie , 2 2 3i7 g££U li2 0 2«g* 

i2 0 3^v^ o it ^3a^B(djsc-rs«S:*p 

[0 4 2 0] It ±IEOHJfiifgffi^*3(-j-5^gitfr*ffi 

[0421] «n oitifi^iiB) ^mmwmxte, m 
3<Dmm&mxmj&£titzmkm^^^x, ^-hmm 

[0 4 2 2] #(J;t«. 18 (a) *^BiS 

(b) i/y^VtMl0 3^Mtt o 

[0 4 2 3] B6*^^*/Wi. ffJX-tf, ^mSSS2. 
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4 5GHz, ^cmmtJ 2 0 OW0)W ? u $.$km*&j£ 

«rfi(cvy =^S«SrBBU K*9^*^0 ( 3 P) K 
iSKibSrfTofc,, K*SK*itWx.fi. 8 0 0 s c c 
m, fi^lWJiffflxffSTo rri b/c 0 
ffflS9 0 0U SHb^MS^-C, 09x.fiJfS 6 nmO 

&mjl^*2. 45GHz, ftiai^lOOWtT)^^ 
njfe6*«&«E*8 0 0 s c cmt£S*;tf*KR]anU £ 

stas^^y 9 oot, msb#p^^^«3 

5>3tffi (XPS) -ep^Si:, »ffcK0>*BiEfifr-«;fe 
1 %C0NJK^;6S*A£;flTV^fc D 

[0 4 2 5] LT S ^cO^^t^fflV^c 

*aioS{t;ao. giJoS««ffi^dcLfc 0 fi»Jx.«, 2 0 20 

9 0 0 f Coftj»l6*#H5S^, 
mz-lil O#H0i5U #I;ttfJ¥£ 6 nm(7)^y ^^fflt 

— ^bfc^y v-y ^>m&, w^fl^?^^*? 

^SrlS5|s|.t-rSffiJECVDifeS:fflv>T. #|;tli. ffl«4 

5 O^T'it^bfc, sKy v^y :s>-<£>J¥£ (3:, «E£i2 0 
Onrn, flSfcto 3X10 20 atoms/c 

[0 4 2 6] MOS h^>^^^cffl<h*^ 

3R^#&(t«Htffli^a*RSr^ftfc> MOS 30 

^MfflS^te, y ^ y =r yi«^>7--^ffl £ b 

tTo7t 0 027 (i) -02 7 (k) Jl 

0 |g9£^5§ff^S^«l(C, MOS h7y^^Sr 
HMtbfco 

[0 4 2 7] 7h!>3R^#fe(j-«IWfflSffi^(i, ^t^tt 

T\ 1000U 9 o^o^^^^fTofCo 

^y K9>f ^s^^ffi (CD 40 

E) SrfflivriifcSU JRfflfa^ioTiMblRSriiifiU 

Hfffi (S IMS) Srffll^TH^fco 
[0 4 2 8] El 2 9 I*, y- h««d*C>SWt:«S:aia b 

{C^fLT, SIMStfflV^B^tlBfttfcSo E12 9 

ffi«cSiR7^*^*ALfei(6»IK-efct), E13 0J3:, t£ 

*<af»iMfcKT-&sig2 9Mi3 of^v^-r^t, ^y 
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T-fi. El 2 9tc^-TJ: Xffirttf)*?**** 5 , T 
^-/Hf^0 3 1 ct f3U£|f^T*fe <9 , ^^^co^t^tt 

flsIR-m, T^-/Hu<oE3 3 ltc^bT, El 2 9 1^-f- 
bu^E13 1 HSLs El 3 Olc^i-J: 9^, T=— 

[0 4 2 9]-*, cne>^*^bKS:y-Mft<bK^ffl 

v^-CTgjsEbfcMOS h^^i/xp&m^tct £St 

[0 4 3 0] *fc, *«*81*Mt5Sfitt, 1Mb 

SrlJl^Ji-fo (layer-by-layer) itfi^iir, JBiP W< 

(100) Birds 5pm ^ ^mmmm<D¥i&& 
[0431] ^mmmn^tetf z^mfccomit^mtm 
mm\z. x o -ns**;?;* fir5MW bfc*B«*£>s«:««: 

[04 3 2] *«Mti, Jil5^^^^ffi^?f^^PS^ 
[0 4 3 3] 

[0434] ( 1 ) K>ft;^^aRi b-c, -mm^m<D 
ii7^^±^^t^t)^)^^y =^ji^Wif&b 

[0 4 3 5] ( 2 ) KSISttaSr'&tpSHfltt?^***: 
^3/7 7»{bKS:»*bfc«0¥«ff^ 
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[0 4 3 6] ( 3 ) »*fl&tta**tf#Hft"e*ia* 

(2) i:P«oSfi*3&M#^ix5o 

[0 4 3 7] (4) — SgOXS&^m^BBS&^-etT 
Jfe»ttiBiHtt^b^Eiift* i: t © a v * * h 

[|2ffi<0ffi¥fclft0i] 

[[2 1 ] «P^£Ol 1 E E P R O 

M(D ^/UO*^«ifi£*-rWrffil2o 
[@2] iKD^^U "fe/K^jRag^&Sr^-t-XgWfffi 

Ho 

[@3] mi(D^^]) "fe/Kojjifi^-ffiSr^-rxssfffi 
[i4] h ^^/neftK^^^ffl ^5gKfc;3$«s:^ 

[12 5] fiSffca^av^cJ;^— hmitmt 
m o 

[12 7] o c 1 d) mm^^^mtm-Tmmu^m 

[[2 8] ®*-{i£>iSw;:j;£o t 1 d) cos i-s i 

[[2 9] kir^oz t-hm^ (ommfs^m^m-r 
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